We present numerical dynamo models which qualitatively reproduce some structural characteristics of the present-day geomagnetic field. Timedependent convection in an electrically conducting, rotating spherical shell at Ekman numbers 1 -3 x l0 -4 generates dipole-dominated magnetic fields, which exhibit distinct bundles of strong radial flux at high latitudes, low flux over the poles, and paired spots of reversed flux near the equator, suggestive of the geomagnetic field pattern at the core-mantle boundary. In our model these structures result from high magnetic Reynolds number, helical convection in columns parallel to the spin axis and rising plumes near the poles.
described in Olson and Glatzmaier [1995] . The technique differs from that of Glatzmaier and Roberts [1995a,b] by an explicit treatment of the Coriolis force, which precludes simulations at much lower E, but, because of smaller computational requirements, allows to run these calculations on a fast PC. We also retain the full inertia term in the momentum equation. We use 33 radial grid points, which are distributed non-equidistantly to resolve the Ekman boundary layers, and spherical harmonics up to degree and order oernax --42 for E --3 x 10 -4 and oernax = 53 at E --10 -4 . In the latter case we assume twofold symmetry of the solution in longitude (ms -2), but we solve for the full sphere (ms -1) in case of the higher Ekman number. The qualitative behavior and the level of magnetic energy, averaged over one dipole decay time td -ro 2/(•r 27), were essentially unchanged when we increased oe,•a• from 42 to 53 in the case with E-3 x 10 -4 . We start our calculation from a conductive state with a weak thermal perturbation. In the first stage of the calculation, we also impose a simple axisymmetric toroidal magnetic field that is eastward in the northern hemisphere and westward in the southern hemisphere through boundary conditions at ri and to. A strong poloidal field builds up within one dipole decay time after which we remove the imposed field. Subsequently, we monitor the field for over three dipole decay times (seven decay times in the full sphere model, which is roughly equivalent to 130,000 years). In the cases reported here, the magnetic energy fluctuated within 50% but did not decay, indicating self-sustained dynamo action. Its value for the mean field at r = to, Ao •-0.1, is similar to the value estimated from the geomagnetic field at the CMB.
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Outside the inner core tangent cylinder, convection is mainly organized in columns elongated along the spin direction • (Plate la,c). This is the preferred structure of rotating non-magnetic convection in a spherical shell [Busse, 1970] 
